Mutations in domain III alpha of the Mu transposase: evidence suggesting an active site component which interacts with the Mu-host junction.
A series of point mutations was constructed in domain IIIalpha of the Mu A protein. The mutant transposases were purified and assayed for their ability to promote various aspects of the in vitro Mu DNA strand transfer reaction. All mutants with discernable phenotypes were inhibited in stable synapsis (Type 0 or Type 1 complex formation). In contrast, these mutant proteins were capable of LER formation (a transient early reaction intermediate in which the Mu left and right ends have been synapsed with the enhancer), at levels comparable to wild-type transposase. These proteins therefore comprise a novel class of transposase mutants, which are specifically inhibited in stable transpososome assembly. The defect in these proteins was also uniformly suppressed by either Mn2+, or the Mu B protein in the presence of ATP and target DNA. Striking phenotypic similarities were recognized between the domain IIIalpha transposase mutant characteristics noted above, and those for substrate mutants carrying a terminal base-pair substitution at the point of cleavage on the donor molecule. This phenotypic congruence suggests that the alterations in either protein or DNA are exerting an effect on the same step of the reaction i.e., engagement of the terminal nucleotide by the active site. We suggest that domain IIIalpha of the transposase comprises the substrate binding pocket of the active site which interacts with the Mu-host junction.